Cell-free synthesis of the torque-generating membrane proteins, PomA and PomB, of the Na+-driven flagellar motor in Vibrio alginolyticus.
Flagellar motor proteins, PomA and PomB, are essential for converting the sodium motive force into rotational energy in the Na(+)-driven flagella motor of Vibrio alginolyticus. PomA and PomB, which are cytoplasmic membrane proteins, together comprise the stator complex of the motor and form a Na(+) channel. We tried to synthesize PomA and PomB by using the cell-free protein synthesis system, PURESYSTEM. We succeeded in doing so in the presence of liposomes, and showed an interaction between them using the pull-down assay. It seems likely that the proteins are inserted into liposomes and assembled spontaneously. The N-terminal region of in vitro synthesized PomB appeared to be lost, but this problem was suppressed by fusing GFP to the N-terminus of PomB or by mutagenesis at Pro-11 or Pro-12. A structural change of the N-terminal region of PomB by these modifications may prevent cleavage during protein synthesis in PURESYSTEM. The mutations did not affect the functioning of the motor. Using this system, biochemical analysis of PomA and PomB can be performed easily and efficiently.